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Abstract 
In developed countries, obesity is inversely associated with socioeconomic status (SES) among women, and less 
consistently, among men; whereas in developing countries, the association is direct. However, the relationship of 
SES to weight change over time is unknown. This relationship was the focus of the present literature review. It 
was hypothesized that, compared with persons of higher SES, persons of low SES would show greater weight 
gain or risk of weight gain over time. A search of electronic databases identified 34 relevant articles from 
developed countries reporting on studies that assessed the relationship of various measures of SES with weight 
change over time in adults (there were too few papers from developing countries (n=1) to include). Results of the 
methodologically strongest studies (those which obtained objectively measured adiposity data and used a follow-
up period of 4 years or more) showed that, among non-black samples, there were relatively consistent inverse 
associations between occupation and weight gain for men and women. When SES was assessed using education, 
evidence was slightly less consistent, but still provided some support for the hypothesized relationship. 
However, when income was used as the indicator of SES, findings were inconsistent, although there were fewer 
studies available. There was little support for a relationship between SES and weight gain for black samples. In 
the context of the worldwide epidemic of obesity, these findings suggest that in developed countries, weight gain 
prevention efforts might best be focused on those who are most socioeconomically disadvantaged, particularly 
those in lower status occupations.  
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Introduction 
Obesity is one of the most prevalent chronic conditions impacting the health of populations worldwide, 
estimated to affect more than one billion adults (World Health Organization [WHO], 1998). The prevalence of 
overweight and obesity has been estimated at between 50 – 65% in developed countries such as the US, UK and 
Australia (Australian Institute of Health and Welfare, 2003; Flegal, Carroll, Ogden, & Johnson, 2002; The 
Comptroller & Auditor General, 2001) Rapid increases in the prevalence of obesity have also been noted in 
developing countries; for instance, the proportion of adults overweight or obese in China more than doubled 
during the 1990s, rising from 8% in 1989 to 18% in 1997 (Bell, Ge & Popkin, 2001). Given the well-established 
associations of obesity with a range of chronic health conditions and symptoms, research into the cause and 
prevention of this epidemic is urgently required.  
 
Obesity is related to socioeconomic status.  The seminal review of 144 studies by Sobal & Stunkard (1989) 
conducted 15 years ago demonstrated a direct relationship between SES and obesity in developing societies. 
That is, men, women and children of higher SES had a higher likelihood of being obese than those of lower SES. 
In developed societies, an inverse relationship was found for women, whereas relationships for men and children 
were inconsistent. Since the publication of that paper, to our knowledge there has been no attempt made to 
review the substantial number of subsequent studies that have investigated these associations.  
 
Such a review is important and timely for a number of reasons. First, there has been so systematic investigation 
of whether the associations between socioeconomic status and body weight have changed since the 1989 review. 
This is particularly important, given that the prevalence of obesity has increased rapidly worldwide since the 
publication of Sobal & Stunkard’s review (WHO, 1998). Developed and developing societies are now facing an 
epidemic of obesity. Driving this epidemic are population increases in mean body weight. Average body mass 
indices (BMI) of children, adolescents and adults have increased over the past twenty years (WHO, 1998). A 
steady pattern of weight gain across the lifespan until older adulthood is now typical. Even highly educated 
groups are at risk of weight gain (Ball, Crawford, Ireland & Hodge, 2003). However, whether weight gain is 
occurring differentially across SES groups has not been systematically examined. Furthermore, results of studies 
comparing SES gradients in cross-sectional datasets collected across different times or places have been mixed 
(Flegal, Harlan, & Landis, 1988; Molarius, Seidell, Sans, Tuomilehto, & Kuulasmaa, 2000).  
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Secondly, an updated review of SES and weight is important, since Sobal & Stunkard incorporated mostly cross-
sectional studies in their original review. Such studies are limited in that they represent only a single snapshot of 
the population at a particular point in time, and hence the degree of change in weight over time, and how this 
varies by SES, cannot be determined conclusively from cross-sectional studies. For these reasons, examination 
of longitudinal studies of SES and weight change (ie with age) is important. A review of longitudinal studies of 
different samples may also provide more conclusive evidence as to when in the life course SES gradients in 
obesity are established. While longitudinal studies of weight change in large samples have been less common in 
the past, in recent years more studies of this nature have been conducted, making such an investigation feasible. 
 
A final reason why a review of socioeconomic factors and obesity is timely is that understanding socioeconomic 
inequalities in health has become an important priority on the international health agenda (e.g., Blane, 2001). 
While health and life expectancy are improving worldwide, evidence suggests that SES differentials in mortality 
and other health outcomes are still maintained or widening (Blane, 2001). Persons of low SES are already at high 
risk of poorer health from a range of chronic conditions and diseases. Should increases in obesity be accelerated 
among persons of low SES, this is likely to compound these already widening health inequalities for obesity-
related chronic conditions.  
 
Obesity is differentially related to different indices of SES for men and women (Ball, Mishra & Crawford, 
2002). In their previous review of largely cross-sectional studies, Sobal and Stunkard (1989) did not distinguish 
between different indices of SES. However, an investigation of associations of weight gain with different 
dimensions of SES, and their appropriate measures, may help to identify potential aetiological pathways. 
Furthermore, previous studies have suggested that patterns of associations of SES with obesity are specific for 
age and sex groups (Ball, Mishra et al., 2002); and for developed and developing societies (Sobal & Stunkard, 
1989). These issues were taken into account in this review, which examines and presents evidence separately by 
sex, age group and SES index.   
 
The aim of this review is to advance Sobal & Stunkard’s (1989) findings by examining studies investigating 
socioeconomic status and weight change. To do so, the review focuses not on the multitude of cross-sectional 
studies published since that time (many of which have confirmed the findings of Sobal & Stunkard), but on 
longitudinal studies that enable an investigation of socioeconomic status and weight change in individuals over 
 6
time. We hypothesized that SES would be related to weight change longitudinally, in the same direction as the 
cross-sectional associations of SES and body weight reported by Sobal and Stunkard (1989) (ie, an inverse 
association in developed countries; a direct association in developing countries). 
 
Methods 
Search Strategy 
A detailed search of the following databases was conducted for articles published between 1980 (or the database 
starting date if after 1980) and the end of 2002: MEDLINE (via Pub Med), Psychinfo, Health & Society, Rural 
on Aust. Health, Australian Medical Index, Science Direct, Current Contents, CINAHL, Sociological Abstracts, 
Social Science Plus, Proquest, Web of Science, Expanded Academic, and APAIS. The authors’ own 
bibliographic libraries were also searched. The following search terms were used for exposures: socioeconomic; 
socioeconomic status; socioeconomic factors; social class; education; occupation; employment; and income. The 
search terms used for outcomes were: weight, obesity, overweight; longitudinal, prospective, cohort; weight 
change; weight gain; and weight loss.  
 
From the initial searches, articles were excluded where it could be ascertained from the title and abstract that 
paper did not fulfil the inclusion criteria (described below).  In total, over 600 articles were initially identified as 
potentially fitting the selection criteria. The abstracts of these articles were then reviewed for relevance in more 
detail by the authors. After this second screening, approximately 250 full-text articles were assessed against the 
inclusion criteria. Where relevant articles were identified, the reference lists of these articles were searched, and 
links to ‘related articles’ in electronic databases were accessed and further articles identified also reviewed for 
relevance. Collectively these search strategies resulted in a total of 35 articles fitting the study inclusion criteria. 
Only one study from a developing country (China) was identified (Bell et al., 2001), and hence there were 
insufficient data from developing countries upon which to draw conclusions. The review therefore focused on 34 
studies from developed countries. 
 
Inclusion/Exclusion Criteria 
1. Types of studies 
Studies could use a qualitative or quantitative methodology (although only quantitative studies fitting the criteria 
were identified). Only studies concerned with ‘longitudinal’ measures of weight change were included. 
 7
Longitudinal weight change could be calculated from either prospective or retrospective weight measures 
(obtained either objectively or by self-report) at two or more points in time; or from retrospective self-reported 
weight change (e.g., gained 2kg over the past 5 years). Unpublished data, and articles published in languages 
other than English, were excluded from these analyses.  
 
2. Participants 
This review included studies of adults.  Studies of childhood predictors of obesity were reviewed relatively 
recently (Parsons, Power, Logan & Summerbell, 1999), and that review incorporated 21 studies that examined 
childhood socioeconomic status. Consequently, the present review did not focus on studies of children.  
 
Since the review was concerned with weight changes occurring naturally in populations, studies investigating 
samples undergoing weight-related interventions were excluded (with the exception of baseline data from 
intervention studies, prior to the intervention). Studies following samples comprised solely of individuals with 
chronic diseases that may impact on weight (e.g., cancer, HIV) or individuals undergoing surgery were not 
included in the review. Articles concerning pregnant or recently post-partum mothers were also excluded.  
 
3. Predictor and outcome measures 
All articles reviewed were required to include at least one indicator of SES. These could include education, 
occupation, income, area-based indices, employment status, or composite indices. All studies also contained at 
least one indicator of participants’ weight change over time; this could be based on body weight, Body Mass 
Index (BMI), waist-hip ratio (WHR) or percent body fat.    
  
Analysis of published studies 
1. Study methodologies  
Each article included in this review was analysed according to seven methodological elements (see Table 1). The 
elements considered were: country in which the study was conducted; sample size/characteristics; study design 
(related to weight measure); measure(s) of weight change (including objectivity); duration and period of weight 
change; the measure(s) (and timing of measure) of SES; and statistical adjustments for covariates.  
 
 2. Study results 
 8
Three aspects of the results of the studies are summarized in Tables 2 to 4 (grouped according to SES measure 
used): a general description of effects; and an indication as to whether the findings supported the study 
hypotheses of a relationship between SES and weight change (see below) for men and for women. Where 
possible, results reported were those from the fully adjusted multivariate models.  
 
3. Methods used in assessing support for hypotheses 
The present study examined the hypothesis that lower SES is associated with any of the following: (1) greater 
likelihood of weight gain, (2) a greater weight gain, (3) lower likelihood of weight loss, (4) a smaller weight 
loss, or (5) a lower likelihood of weight maintenance.  Codes for effects were assigned on the basis of whether 
the study findings were consistent with these hypotheses (), supported the alternative hypotheses (i.e. the 
association between SES and weight change was in the reverse direction) (x), or demonstrated no association 
between SES and weight change (0). 
 
Many of the studies reviewed used several different measures of SES within the same study; many also used 
several different indices of weight change; and some studies presented analyses separately by different 
population subgroups. All of these sets of analyses and their results are presented in tables. For these reasons, 
however, entire papers could not simply be coded as to whether they supported or did not support the study 
hypothesis. Instead, separate analyses within papers by SES indicator, weight change indicator, and population 
subgroup are treated as separate tests of the hypothesis, and each is provided with its own code (, x , or 0). 
Separate tests of the hypothesis within studies are presented on separate lines in the ‘effects’ columns (Tables 2-
4). The numbers of each of the three codes were summed, to provide an overall indication of support for the 
study hypothesis, the alternative hypothesis, or no relationship between SES and weight change. 
 
Results 
A total of 34 papers were reviewed, representing a total of 26 discrete studies (some papers were based on the 
same study). These comprised five papers based on men only; six based on women only; and 23 papers 
including both men and women. The methodologies of all papers reviewed are presented in Table 1.  
 
Insert Table 1 about here 
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The vast majority of the studies were conducted during the 1980’s and 1990’s. Education was the most 
commonly used indicator of SES, included in 28 papers. Fifteen papers reported on occupation-based indices of 
SES, and nine papers reported on income-based indices. Twenty-five of the papers reported prospectively 
collected weight data. Objective weight was collected in 23 of the 34 studies (although some used a combination 
of objective and self-report data). The periods of weight change ranged from one year to over 50 years (the latter 
retrospectively assessed), with earliest weight assessment in 1939 (retrospectively recalled) and the latest follow-
up in 2000.   
 
Results of all papers reviewed are presented in Tables 2-4. A total of 135 distinct tests of the hypotheses were 
included. Of these, 73 (33 men, 35 women, 5 not stratified) involved tests of education and weight change; 39 
(17 men; 18 women; 4 not stratified) tested occupation and weight change; and 23 (9 men; 12 women; 2 not 
stratified) investigated income and weight change. Several of the studies provided insufficient information for 
one of more of the analyses to determine the direction of effects; these are indicated in Tables 2-4 and are not 
included in scoring.   
 
In general the review showed that study findings were roughly equally distributed across those providing support 
for the study hypothesis (ie the lower SES is associated with greater likelihood/amount of weight gain, lower 
likelihood/amount of weight loss, or lower likelihood of weight maintenance), and those finding no association 
of SES with weight change. Relatively few tests provided evidence for the reverse relationship. Among men, 19 
tests found in favour of the hypothesis; two tests supported the reverse hypothesis; and 21 tests showed no 
association. Among women, 30 tests supported the hypothesis; 4 supported the reverse hypothesis; and 30 
showed no association. Among the studies that did not present sex-stratified results, four tests supported the 
hypothesis, one supported the reverse hypothesis, and six found no association.  
 
Insert Tables 2-4 here 
 
Given the variation in the study methodologies, a second series of analyses focused only on a subset of studies 
assessed as being methodologically stronger. This set of analyses was restricted to those studies that used 
objective weight data (for at least one weight measure), and that incorporated a follow-up period of at least 4 
years. In addition, the analyses excluded those tests of the hypotheses that focused on samples comprised 
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entirely of participants who were black (that is, two tests in the study of Burke et al; and eight tests in the study 
of Greenlund et al.). This was done because it was observed that there were few or no associations of SES with 
weight change among black samples (see Tables 2-4). A total of 70 hypothesis tests satisfied the conditions for 
inclusion in this subset of analyses. These tests are shown in bold text in Tables 2-4. 
 
Based on the findings from the subset of methodologically stronger studies, there was almost no evidence for the 
reverse hypothesis, with only two tests supporting this. One of those studies (Noppa et al., 1981) excluded a 
large proportion of women (housewives).  The other study (Kahn, Williamson & Stevens, 1991) only found 
support for the reverse hypothesis in a test examining weight loss, but not for that examining weight gain (which 
found in support of the study hypothesis). 
 
A number of the tests (25) showed no relationship between SES and weight change (Table 5). However, the 
majority of these methodologically stronger studies supported the study hypothesis (43 tests). This was 
particularly the case for tests in which occupation (and to a lesser extent, education) was used as the SES 
indicator, and for tests involving women.  
Insert Table 5 about here 
 
Discussion 
In the context of an increasing worldwide epidemic of obesity, this study asked does weight change over time in 
adulthood vary by socioeconomic status? In particular, we tested the hypothesis that persons of lower SES are at 
increased risk of weight gain. The results of this review of longitudinal studies in developed countries, while not 
entirely consistent, provided reasonable support for this hypothesis. Among largely non-black samples, and 
based on the methodologically stronger studies, there were relatively consistent inverse associations between 
occupational status and weight gain for both men and women. When SES was assessed using education, 
evidence was slightly more equivocal, particularly among men, but still provided some support for the 
hypothesized relationship. However, when income was used as the indicator of SES, findings were inconsistent 
for both men and women, although there were fewer of these studies available. There was little support for a 
relationship between SES and weight gain for black adults, although again fewer studies were available.  
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While the balance of evidence supported our study hypotheses, the reasons that a sizeable proportion of tests 
showed no associations should be considered. Several of these null findings were obtained in studies which 
treated weight change as a categorical variable; the same studies, on the other hand, found support for the study 
hypothesis when weight change was treated as a continuous variable (Kahn & Williamson, 1990, 1991). Other 
zero associations found for tests involving education were obtained in the studies of Greenlund et al. (1996) and 
Lewis et al. (1997) that involved the same sample of young men and women, aged 18-30 years. Many of these 
young adults may have been still attaining their educational qualifications, which might explain the null 
relationships found for these tests.  
 
The associations observed in the present study are generally consistent with, although not always as unequivocal 
as, those reported in the review of cross-sectional studies by Sobal & Stunkard (1989), which showed an inverse 
relationship between SES and obesity among women and less consistently among men in developed countries. In 
the present review, this was extended to longitudinal studies. The findings suggest that those observed cross-
sectional relationships may be attributable to greater weight gain throughout adult life, among those of lower 
SES. Results of the present study are also consistent with those of serial cross-sectional studies showing that SES 
differences in body weight increased over the respective study periods (Molarius et al., 2000; Flegal et al., 1988). 
The present study not only confirms these findings but also rules out the possibility that the differences in these 
previous cross-sectional studies were largely attributable to differences in the samples under study at different 
time points. Findings also strongly suggest that social selection (in which obesity may lead to low SES through 
downward social mobility) is not the sole explanation of the previous cross-sectional associations observed, 
since the majority of studies reviewed here assessed SES at baseline and subsequent weight change.  The present 
findings are also consistent with those of a previous review of childhood socioeconomic predictors of later 
obesity (Parsons et al., 1999). This suggests that the differential rate of weight gain by SES that we observed in 
our review may possibly begin early in life (influenced by parental SES). 
 
The present review included insufficient data from developing countries to draw conclusions, and it should be 
noted that cross-sectional studies in these countries have shown quite different associations of SES and obesity 
than those observed among developed countries (Sobal & Stunkard, 1989). Further studies in developing 
countries are required. The relative lack of associations of SES with weight change among black/African-
American samples are consistent with previous observations (Stunkard, 1996). These findings also warrant 
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further examination, since they suggest that factors other than SES are driving high rates of obesity among these 
groups.  
 
Different indicators of SES were differentially associated with weight gain. Previous studies have similarly 
shown differential associations between SES indicators and obesity, as well as obesity-related behaviours (Ball, 
Mishra & Crawford, 2002, 2003). While a number of associations were found between education and weight 
change, occupation was most consistently related to weight change among non-black samples in the present 
study. Income was inconsistently related to weight change, a finding consistent with previous serial cross-
sectional studies that have compared income with other SES indicators as a predictor of BMI over time (e.g., 
Flegal et al., 1988).  
 
The differential associations of weight change with different SES indicators not only highlights the importance 
of the selection of a particular indicator in studies assessing weight change, but also provides insight into 
potential pathways through which SES effects may operate. Speculatively, occupation may have most impact on 
current day-to-day life/activities that might impact weight gain and obesity, as opposed to education (which may 
have been attained long ago, and is usually stable throughout life); or income (given that numerous weight 
management activities such as walking for exercise are free or inexpensive). While it is widely believed that the 
current obesity epidemic reflects imbalances in energy intake and expenditure, the nature of these imbalances, 
their social, cultural and environmental determinants, and why they might differ by occupation, are not well-
understood. It is plausible that occupation or education may influence obesity-related health behaviours (e.g., 
specific dietary patterns, lack of exercise); and these in turn influence energy intake/expenditure and metabolism, 
which influence obesity. If the behaviours impacting on energy imbalance do not change (or if they ‘worsen’), 
this imbalance may accumulate over time, resulting in an accelerated rate of weight gain among low SES groups 
such as that demonstrated in the present review.  
 
Only a few researchers have attempted to empirically ‘explain’ socioeconomic differences in obesity risk by 
investigating the role of behavioural factors. These studies have generally found that SES differences in obesity-
related behaviours explain some, but not all, of the SES inequalities in obesity (e.g., Ball, Mishra et al., 2003; 
Jeffery, French, Forster & Spry, 1991). For example, we found previously that recreational physical activity, 
various dietary factors, and dieting behavior were associated with body mass index (BMI) among women, but 
 13
SES differences in these behaviours did not adequately explain SES differences in BMI (Ball, Mishra et al., 
2003). The residual unexplained variance may be attributable to imperfect measures of the behaviours, which are 
notoriously difficult to assess. If SES differences in obesity-related behaviours do mediate the relationship 
between SES and weight gain, it is important to consider why these behaviours themselves vary by SES. Again 
there are relatively few studies that have investigated this question empirically. Potential mediators include 
poorer knowledge among low SES persons about the benefits of physical activity/diet (e.g., Parmenter, Waller & 
Wardle, 2000); poorer behavioural skills (e.g., in managing weight), or differing social norms related to obesity 
(Jeffery & French, 1996); or area-level factors, such as poorer access to healthy foods among lower SES areas 
(e.g., Sooman, Macintyre & Anderson, 1993). Clearly further research is required to elucidate the roles of these 
and other possible mediators of the relationship of SES with weight change and obesity. 
 
In addition to the differentiation between various SES indicators, the strengths of this review include the focus 
on longitudinal studies; the use, wherever possible, of multivariate results; and the greater consideration of 
methodologically stronger studies. However, the study was limited in that the focus was restricted to published, 
English-language studies only. It was not possible to systematically examine secular trends in SES-weight 
change associations, since the vast majority of the studies were conducted during the 1980s-1990s. The review 
also did not calculate effect sizes, since the varied methods and reporting of results meant it was often not 
possible or meaningful to do so. The scoring of hypothesis tests, where single studies using more than one SES 
indicator were counted separately, may have biased the study results unfairly towards studies using multiple 
indicators but which may not have been as methodologically strong. However the separate sub-analyses of 
methodologically stronger studies attempted to address this at least partly. It is possible that studies without SES 
or weight change as key areas of focus may have been missed in the literature search. However, comprehensive 
reviews of several different databases, as well as database searches by key authors as well as keywords, and 
searches of reference lists of all articles identified, suggested that this review was comprehensive.  
 
The present findings highlight a number of areas for future research. More data for developing countries and 
countries in transition, many of which are currently experiencing burgeoning rates of obesity, is critically 
required. More longitudinal research with adolescents and young adults is required in order to clarify some of the 
inconsistencies observed in this age group. Future studies of SES and weight change should address some of the 
methodological shortcomings of the studies reviewed here, and include objective measures of adiposity; a 
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sufficient follow-up period to assess weight change; and multiple indicators of SES. Finally, there is a need for 
studies to investigate the mechanisms underlying the associations between SES, weight change and obesity that 
we have documented. Longitudinal studies assessing multiple potential mediators and investigating the 
cumulative effects SES on weight change over the lifespan would be particularly useful.  
 
In terms of population health implications, the present findings are a cause for grave concern. Since obesity is 
associated with increased risk of morbidity and mortality from a range of chronic conditions, the associations 
between SES and weight gain in adulthood suggested here are likely to contribute to further increases in health 
inequalities. While obesity prevention has become an increasingly urgent public health priority internationally, 
the present findings suggest that preventive efforts should be directed more intensively towards those in our 
society who are most socioeconomically disadvantaged. With both obesity rates and health inequalities 
increasing, such efforts have never been more critically required.  
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Table 1: Characteristics of studies of SES and weight change  
 
Study, year 
and country 
 
Sample 
characteristics 
Study 
designa 
SES measure (type and when) Weight measure (type; 
objectivity) 
Period of 
weight change 
assessed 
(time; dates) 
Statistical adjustments 
Men 
 
    
Fogelholm, 
Kujala, Kaprio 
& Sarna, 2000; 
Finland 
1143 men, 
former top 
athletes + 
untrained 
referents, age 36-
88y 
P Occupation for most of life: not stated when 
(unskilled/unclassified; skilled workers; clerical; 
executive)  
Weight: continuous – Self-report 10y; 1985-
1995 
Men <49: age, cancer, 
diabetes, pulmonary disease, 
smoking, PA increase, ex-
athlete; 50-59:  weight change 
from age 20, diabetes, living 
alone, smoking, healthy diet; 
60+ age, baseline weight 
 
Froom, Kristal, 
Melamed, 
Gofer, 
Benbassat & 
Ribak, 2000; 
Israel 
 
1209 Men, 40.7-
47.7y, following 
smoking 
cessation 
P Education: baseline (< 12 grades; > 12 grades) BMI: continuous - Objective 
BMI: categorical (not becoming 
obesity - BMI<27.8; becoming 
obese BMI -GE 27.8) – 
Objective 
2-4y (av. 
2.6y); 1985/87 
– 1988/90 
Smoking behaviours; age, 
baseline BMI, sports activity, 
duration of follow-up, alcohol 
consumption, marital status, 
Eastern origin 
 
Kahn & 
Williamson, 
1990; US 
1552 Men, 25-
44y, from 
NHANES-I and 
follow-up 
P Education: baseline (less than 12 th grade; 12 th 
grade; greater than 12th grade; unknown) 
 
Family income: baseline & follow-up (low– 
<$10,000 at baseline & <$20,000 at follow-up; 
moderately low – <$15,000 at baseline & 
<$25,000 at follow-up; favourable - $15,000 or 
above at baseline OR $25,000 or above at 
follow-up; unknown)  
 
BMI: continuous  - Objective 
BMI: categorical (major weight 
gain – 4 or more BMI units; mid 
range weight change; major 
weight loss – 2 or more BMI 
units) - Objective 
 
10y; 1971/5 – 
1982/4  
All SES variables,  marital 
change, age, race, baseline 
BMI, smoking, physical 
activity, rural-urban 
background, region of country 
Swan & 
Carmelli, 
1995; US 
2179 Men, av 
age 46.3y, twins 
who had ceased 
smoking 
 
P Occupational status: baseline (composite index 
based on highest rank in military and 
occupation) 
 
Weight: categorical (lost >5lbs; 
gained or lost <5lbs; gained 5- 
LT 25 lbs; gained GE 25 lbs); 
self-report 
16y; 1967/9 – 
1983/5 
None 
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Wagner et al., 
2001; France 
& Ireland 
 
8865 Men, 50-
59y 
P Education: baseline (primary; secondary or 
technical training; university)  
Socio-occupational class: baseline (low; 
medium; high) 
Employment status: baseline (not employed; 
employed) 
  
BMI: continuous; objective 
  
5y; 1991/3 – 
1996/8 
None 
Women 
 
    
Ball, Brown & 
Crawford, 
2002; 
Australia 
8726 Women, 
18-23y, from 
WHA study  
P Education: baseline (age left school – under 16y; 
17 or 18y; 19y or older; still at school) 
 
Occupation: baseline (no job/other; 
machine/manual; 
tradesperson/clerk/sales/service; 
paraprofessional; manager/professional 
 
BMI: categorical (weight gainers 
– gained 5% or more of baseline 
BMI; maintainers – within 5% of 
baseline BMI; losers – lost more 
5% of baseline BMI) – self-
report 
4y; 1996 – 
2000  
None 
Bernstein, 
Morabia, 
Heritier & 
Katchatrian, 
1996;  
Switzerland 
 
928 women, 
randomly 
selected in 
Geneva, 29-74y 
(mean 53.8 yrs) 
R Education: at time of study (Elementary; 
secondary; apprentice; high school or university 
degree) 
Weight: continuous; recalled at 
age 20 – self-reported; either 
self-reported OR Objective at 
time of survey (methodology 
changed) 
9-54 years; 
1938/84 to 
1992/93 
Smoking, age, height, number 
pregnancies, special diet 
Jeffery & 
French, 1996; 
US 
998 Women, 20-
45y; baseline 
only of Pound of 
Prevention study 
 
R Annual family income: at time of study (less 
than $10,000; $10,000-$19999; $20,000 – 
$29,999; $30,000-$39,000; $40,000 or more) 
BMI: continuous; recalled at 
ages 15, 18, 20, 25, 30, 35 and 
45)  - self-report 
BMI: continuous: assessed at 
time of study - Objective 
1 – 27y; not 
stated 
Age, smoking, ethnicity 
Kahn, 
Williamson & 
Stevens, 1991; 
US 
3284 Women, 
25-44 y,  
from NHANES-I 
and follow-up 
P Education: not stated when (less than 12th grade; 
12th grade; greater than 12th grade; unknown) 
 
Family income: baseline and follow-up (very 
low; moderately low; adequate; unknown)  
 
Weight: continuous  -Objective  
Weight – categorical (major 
weight gain – 13 kgs or more; 
major weight loss- 7 kgs or 
more; mid rang weight change - 
-7 - +13 kgs) – Objective 
 
Mean 10.1y;  
1971/5 - 
1982/4  
Race; family income, 
education, marital change, 
age, height, duration of 
follow-up, BMI at baseline, 
smoking, physical activity, 
parity, rural/urban background 
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Lahmann, 
Lissner, 
Gullberg & 
Berglund, 
2000; Sweden 
5464 Women, 
45-73 y, from 
MALMO diet & 
cancer study 
R Education: at time of study (less than or equal to 
8 years; 9-10y; 11-12y; > 12y; University 
degree)  
 
Own and parental occupation: at time of study 
(unskilled manual; skilled manual; lower non-
manual; middle non-manual; higher non-
manual; employed/self-employed) 
 
Employment status: at time of study (other; 
retired; employed) 
 
Weight: continuous; recalled at 
age 20  -self-report 
Weight: continuous; assessed at 
time of study - Objective 
25-50y; 
1943/70 – 
1994/6 
Age, initial BMI, menopause, 
hormone therapy, parity, age 
menarche, self-rated health, 
range of health behaviour 
variables, ethnicity, living 
arrangements, and all SES 
variables 
Noppa & 
Hallstrom, 
1981; Sweden 
1302 Women, 
38-60y 
P Education: baseline (elementary; interrupted 
middle school; middle school; interrupted high 
school; high school; university). 
 
Own and husband’s income: baseline (quintile 
of annual income) 
 
Own and husband’s social class: baseline 
(housewife (women only); 4 (low) – 1 (high)) 
 
Weight: categorical (gained 5kgs 
or more; gained less than 5kgs) - 
Objective 
6y; 1968/9 – 
1974/5  
Age, baseline BMI, social 
class (and note crude 
dichotomous weight outcome 
only) 
Men and Women     
Ball, 
Crawford, 
Ireland & 
Hodge, 2003; 
Australia 
12125 Men, 
17674 Women, 
35-69y, from 
Melbourne 
Collaborative 
Cohort Study 
 
P Education: baseline (primary; some secondary; 
completed secondary; tertiary) 
Weight: continuous  
Weight: categorical (major 
weight gain > 5kg; not gain > 
5kg) – Objective (baseline) and 
self-report (follow-up) 
5y, 1990/4 –
1995/9 
Age, baseline BMI, smoking 
status 
Burke, Bild, 
Hilner, 
Folsom, 
Wagenknecht 
& Sidney, 
1996; US 
 
1945 men; 2262 
women,  in 4 US 
communities in 
CARDIA study; 
18-30 at baseline 
 
P Education: baseline (High school or less, some 
college, college graduate) 
Weight: continuous - Objective 5 y, 1985/86 to 
1990/91 
Baseline Age, height change 
 22
Dennis, Pajak, 
Pardo, Davis, 
Williams & 
Piotrowski, 
2000; Poland 
 
1042 Men & 
Women, 35-64y 
P Education: Not stated when (less than high 
school (<12y); high school; greater than high 
school) 
Weight: continuous - Objective 10y, 1983/4 – 
1992/3 
Alcohol, smoking, age, 
gender, BMI at baseline, study 
site 
Fredman & 
Daly, 1997; 
US 
200 informal 
caregivers, mean 
age 61y 
R Current employment status: at time of study (not 
employed; employed) 
Annual income: at time of study (<$30,000 or 
>=$30,000): 
Highest education level: at time of study (high 
school graduate; college) 
 
Weight: categorical – increase or 
decrease of >10lbs; self-reported 
at time of study. 
‘Since 
becoming a 
caregiver’ - 
dichotomous 
variable (less 
than one year, 
one or more 
years); Prior to 
3/92 – 7/94 
 
Sex, relationship to patient, 
lives with patient, all SES 
measures, self-rated health, 
medication, caregiving 
activities, patient 
characteristics 
French, 
Jeffery, 
Forster, 
McGovern, 
Kelder & 
Baxter, 1994; 
US 
1639 Men, 1913 
Women, av age 
38.1y, from 
Healthy Worker 
Project 
P Education: baseline (up to and including high 
school diploma; some college without a degree; 
university or college degree; graduate or 
professional school) 
 
Occupation: baseline (service/blue-collar; 
clerical/sales; professional/managerial) 
 
Weight: continuous - Objective 2y, not stated 
when 
Age, all SES variables, marital 
status, intervention treatment 
group, smoking status, dieting 
history, weight control 
participation history, baseline 
dieting status, baseline and 
follow-up frequency of intake 
of specific foods, baseline and 
follow-up frequency of 
specific physical activities 
  
Greenlund et 
al., 1996; US 
5115 Men & 
Women; 18-30y; 
from CARDIA 
study 
P Father’s education and Mother’s education: not 
stated when (less than 12 years, 12 years, 13-15 
years, 16 years or more) 
Own education: baseline AND final follow-up 
(less than 12 years, 12 years, 13-15 years, 16 
years or more) 
 
BMI: continuous-Objective 7 years; 
1985/6-1992/3 
Baseline BMI; both parents’ 
body size; age; father’s or own 
education (in respective 
analyses) 
Haapanen, 
Miilunpalo, 
Pasanen, Oja 
& Vuori, 
1997; Finland 
 
2564 Men, 2695 
Women, 19-63y 
P Occupation: follow-up (manual; lower level 
employees; upper level employees; farmers; 
other/own account; pensioners; non-participants 
in working life) 
 
BMI: continuous - self-report 10y, 1980 – 
1990  
Age  
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Hardy, 
Wadsworth & 
Kuh,2000; UK 
2659 Men & 
Women, 20 y, 
birth cohort of 
those born in 
1946 
P Education: at age 26 (no qualifications; below 
ordinary secondary qualifications; ordinary 
secondary qualification – O level or equivalent; 
advanced secondary qualification – A level or 
equivalent; higher education – degree or 
equivalent) 
 
Father’s occupation: childhood time point and 
occupation of head of household: adult time 
point (manual; non-manual) 
 
BMI: continuous; assessed at 
birth, age 7, 11, 14, 36 and 43 – 
Objective 
BMI: continuous; reported at 
ages 20 & 26 - self-report 
23y, 1966 - 
1989 
Sex, age, relative weight at 
ages 7, 11 and 14, all SES 
indices, and various 
interactions between these 
factors 
Harris, 
Savage, Tell, 
Haan, 
Kumanyika & 
Lynch, 1997; 
US 
5201 Men & 
Women, 65y and 
over, from 
Cardiovascular 
Health Study 
R Education: not stated when (not high school 
graduate; high school graduate) 
 
Income: not stated when  (less than $12,000; 
greater than or equal to $12,000) 
 
Weight: categorical (loss GE 
10%; stable within 10%; gain 
GE 10%) 
- recalled at age 50 – self-
report 
- assessed at time of study 
- Objective 
15+y (age 50 
to current age), 
not stated 
when 
Age, height, smoking history, 
race, ‘baseline’ weight, 
education and income 
Kahn & 
Williamson, 
1991; US 
1552 Men, 3284 
Women, 25-44y, 
from NHANES-I 
and follow-up 
P Education: baseline (unknown; less than 12th 
grade; 12th grade; greater than 12th grade) 
 
Income (family): baseline & follow-up (MEN: 
low – <$10,000 at baseline & <$20,000 at 
follow-up; moderately low – <$15,000 at 
baseline & <$25,000 at follow-up; favourable – 
>=$15,000 at baseline OR >=$25,000 at follow-
up. WOMEN: low – <$7,000 at baseline & 
<$15,000 at follow-up; moderately low – 
<$10,000 at baseline & < $20,000 at follow-up; 
favourable – >=$10,000 at baseline OR >= 
$20,000 at follow-up)  
 
BMI: continuous – Objective 
BMI: categorical (MEN: major 
weight gain – change of BMI 4 
or more units; major weight loss 
– change of BMI of GE 2 or 
more units; mid range weight 
change; WOMEN: major weight 
gain – change of BMI 5 or more 
units; major weight loss – 
change of BMI of GE 2.5 or 
more units; mid range weight 
change) – Objective 
10y, 1971/5 – 
1982/4 
Race, all SES, marital change, 
age, baseline BMI, smoking, 
PA, parity, rural or urban 
background, region of country 
Klesges, 
Ward, Ray, 
Cutter, Jacobs 
& 
Wagenknecht, 
1998; US 
 
5115 Men & 
Women; 18-30y; 
from CARDIA 
study 
P Education: baseline (years of education – 
continuous) 
Weight: continuous - Objective 7y, 1985/6 – 
1992/3  
None 
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Lappalainen, 
Tuomisto, 
Giachetti, 
D’Amicis & 
Paquet, 1999; 
European 
Union 
 
15239 Men & 
Women, 15y and 
over 
R Education: at time of study (primary; secondary; 
tertiary) 
Weight: categorical (gained; 
lost; stayed same; don’t know) 
      -  recalled six months weight 
change - self-report 
6 months; not 
stated when 
None 
Lewis, Smith, 
Wallace, 
Williams, Bild 
& Jacobs, 
1997; US 
5115 Men & 
Women; 18-30y; 
from CARDIA 
study 
P Education: final follow-up (years of education – 
continuous) 
 
Weight: continuous - objective 7y, 1985/6 – 
1992/3  
Clinical centre; ethnicity, age 
and overweight status, total 
energy, relative fat and alcohol 
intake, physical activity and 
fitness, education, smoking 
status, change in parity 
(women), change in total 
energy, relative fat, and 
alcohol intake; change in 
physical activity and fitness. 
 
Martikainen & 
Marmot, 1999; 
UK 
5507 men, 2466 
women, Civil 
Service workers 
in Whitehall II 
study, 35-55y at 
baseline 
 
R + P Employment grade: baseline (Clerical/office 
(lowest); Professional/executive; Administrative 
(highest) 
BMI: continuous – recalled at 
age 25y – self-reported at Survey 
1; Objective – Survey 3.  
BMI: Categorical (BMI gain >3; 
BMI gain 0-3) - self-reported at 
Survey 1; Objective – Survey 3. 
Baseline 1985-
88  (+ recalled 
back to age 
25), Phase 3 
1991/93 
Age; Alcohol, smoking, 
physical activity, diet, health 
control, decision latitude at 
work 
Meltzer & 
Everhart, 
1995a; US 
3665 Men, 5479 
Women, 45y and 
over, from 1989 
NHIS 
  
R Education: at time of study (elementary; some 
high school; high school graduate; some college; 
college graduate; post-college) 
 
Weight: categorical (weight loss; 
no weight loss; any, intentional, 
unintentional) - self-report 
1y, 1988 –
1989 
Age, ethnicity, marital status, 
self rated health status, 
smoking, BMI 
Meltzer & 
Everhart, 
1995b; US 
8151 Men, 
10765 Women, 
18y and over, 
from 1989 NHIS 
R Education: at time of study (elementary; some 
high school; high school graduate; some college; 
college graduate; post-college) 
 
Employment status: at time of study (not in 
labour force; unemployed; employed) 
 
Weight: categorical (gained 
>10%; no weight change; lost > 
10%) 
      -  recalled one year weight 
change - self-report 
1y, 1988 – 
1989  
All SES variables, age, 
ethnicity, marital status, self 
rated health status, smoking, 
blood pressure checks, BMI, 
diabetic status, diabetic 
parents, bed days in past 12 
months, number contacts with 
health professionals last 12 
months 
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Meltzer & 
Everhart 1996, 
US 
1996 Men; 2586 
Women; 18-over 
75y; NHIS 
probability 
sample 
 
R Education in years: at time of study (elementary; 
some high school; high school graduate; some 
college; college graduate; post-college) 
Weight: categorical (intentional 
weight loss; no intentional 
weight loss) – self-reported 
1 y, 1988-89 Age, ethnicity, marital status, 
self rated health status, 
smoking, BMI, diabetes, blood 
pressure checks 
Power & 
Moynihan, 
1988; UK 
 
 
6133 men, 6141 
women, 
participating in 
UK National 
Child Develpt. 
Study (from all 
children born in 
1wk in 1958)  
 
P Father’s occupation: at age 7 (manual, non-
manual) 
BMI SDS (standard deviation 
score): continuous – objective at 
age 7; self-reported at age 23.  
BMI SDS categorical: SDS 
<.1.5; -1.5 to -0.5; -0.5 to 0.5; 
0.5 to 1.5; >1.5 - objective at age 
7; self-reported at age 23 
 
16 y; 1965-
1981 
None 
Rauschenbach, 
Sobal & 
Frongillo, 
1995; US 
2436 Men & 
Women, 20-64 y 
P Education: not stated when (8 categories, 
centred at the average) 
 
Family income: not stated when (5 categories 
centred at the average) 
 
Employment status: not stated when (not 
employed; employed) 
 
Weight: continuous – self-report 
Weight gain: continuous – self-
report 
Weight loss: continuous - self-
report 
1y 1979 – 
1980  
Weight at baseline, height, 
age, race, other SES variables, 
children, live alone, 
metropolitan residence, 
change in marital status, and 
interactions (marital change 
with SES variables) 
Rissanen,  
Heliovaara, 
Knekt, 
Reunanen & 
Aromaa, 1991; 
Finland 
 
12,669 (6165 
men, 6504 
women), age 25-
64; either 
random sample 
or whole 
population of, 34 
communities in 
Finland 
  
P Education: not stated when (low, intermediate, 
high) 
Weight: continuous - objective 
 
Weight: categorical (gain 5kg or 
more; not gain 5kg or more) - 
objective  
4-7y  (mean 
5.7y); 1966/72 
– 1973/76 
Age, baseline BMI, marital 
status, smoking status, alcohol 
consumption, coffee intake, 
leisure time PA, health status, 
no. of childbirths between the 
2 surveys 
Sundquist & 
Johansson, 
1998; Sweden 
1871 Men, 1972 
Women, 25-74y 
P Education: follow-up (primary school – less than 
or equal to 9 years; completed greater than or 
equal to 2y high school – 10-11y; completed 3y 
of high school or university studies – greater 
than 11y) 
 
BMI: continuous - self-report 8-9y, 1980/1 – 
1988/9  
Age 
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van Lenthe, 
Droomers, 
Schrijvers & 
Mackenbach, 
2000; 
Netherlands 
362 Men, 405 
Women, 20-49 y 
P Education: baseline (primary school; lower 
vocational or lower secondary general; 
intermediate vocational or higher secondary 
general; higher vocational or university). 
 
Income (per capita family): baseline (1 (low) – 4 
(high)) 
 
Occupation: baseline (other; unskilled manual; 
skilled manual; self-employed; lower grade 
professionals or routine non-manual; higher 
grade professional). 
 
 
BMI: continuous – self-report 6y; 1991 – 
1997  
Age, all SES variables, marital 
status, urbanisation, religion 
Williamson, 
Madans et al., 
1991; US 
409 men, 359 
women from 
NHANES I and 
II who had quit 
smoking for a 
year or more 
 
P Education: baseline (unknown; less than 12th 
grade; 12th grade; greater than 12th grade) 
 
BMI: categorical (gained >3-
<=8kg; >8-<=13kg; >13kg) - 
objective 
10 years; 
1971/5-1982/4 
Length follow-up; race; 
weight; smoking; physical 
activity; age; parity (women). 
 
a Study design – P: Prospective; R: Retrospective  
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Table 2: Results of studies of SES and weight change using Education-based indices of SES 
 
Study (first author 
and other authors if 
multiple studies) 
Results (relationship found between SES and weight change) Effecta 
Men Men Women 
Froom et al., 
2000 
No significant association of education with increase in BMI, or with becoming obese BMI:  
0 continuous 
0 categorical 
NA 
Kahn & 
Williamson, 
1990 
Men with middle education level (12 y) gained 0.31 BMI units more, and men with 
low education 0.58 units more, than higher educated men.  Multivariate model for 
categorical change of BMI with major weight gain (and major weight loss): similar 
trends but no strong associations with education. 
 
BMI:
continuous 
 0 categorical 
NA 
Wagner et al., 
2001 
Education inversely related to BMI change: BMI change -0.02 in tertiary and 
+0.19 in primary educated  BMI: continuous NA 
Women   
Ball, Brown et 
al., 2002 
Education not significantly related to weight change category NA 0 BMI: categorical 
 
Bernstein et 
al., 1996 
Women with lowest education gained more weight since age 20 (8.7kg) than women 
with highest level of education (6.2kg).   
 
 continuous 
 
Kahn et al., 
1991 
Lower educated women had significantly greater weight gain than more educated 
women.  Low education associated with major weight gain.  
NA  Weight: continuous 
 Weight: categorical 
Lahmann et 
al., 2000 
Education inversely related to weight change.  An increase of one education level 
associated with decrease in weight change of 0.5kg.  
 
NA Weight: continuous 
Noppa & 
Hallstrom, 
1981 
Education not related to weight change groups 
 
NA 0 Weight: categorical 
Men and women   
Ball, Crawford 
et al., 2003 
Inverse association for men and women; for both continuous weight change and 
risk of major weight gain. 
Weight:
continuous 
categorical 
 
Weight:
continuous 
categorical  
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Burke et al., 
1996 
In white men and all women, weight gain was greater in those reporting high 
school education or less.  No association found in black men 
 
Weight: continuous - 
White men 
 0 Weight: continuous - black 
men  
 
 Weight: continuous - 
white women 
 Weight: continuous - black 
women 
 
French et al., 
1994 
 
Education not related to weight change in men or women 0 Weight: continuous 0 Weight: continuous 
Greenlund et 
al., 1996 
 
Father’s education: Associated with change in BMI in white women only; 
0.51kg/m2 difference between lowest and highest groups. Those with high 
parental education generally had lowest BMI change. No associations for men or 
black women. 
 
Mother’s education: Same as for father’s education. 
 
Own education at baseline:  No associations for men or women 
 
Own education at 7-year follow-up: associated with change among white women; 
highest educated had lowest BMI change. No association for men or black 
women. 
 
BMI: continuous:  
 
Father’s education:  
0 white men 
0 black men 
Mother’s education: 
0 white men 
0 black men 
Own education baseline: 
0 white men 
0 black men 
Own education, follow-up: 
0 white men 
0 black men 
BMI: continuous: 
 
Father’s education: 
white women 
0 black women 
Mother’s education: 
 white women  
0 black women 
Own education baseline 
0 white women 
0 black women 
Own education, follow-up: 
white women 
0 black women 
 
Harris et al., 
1997 
 
Women: No relationship between weight change and education 
Men: Significant overall association with weight change category, but insufficient 
detail to determine direction 
 
Insufficient information 0 Weight: categorical 
Kahn & 
Williamson, 
1991 
Men: Low educated gained 0.6 kg/m2 more and mid educated 0.3 kg/m2 more 
than high educated. 
Women: Low and mid educated gained 0.3kg/m2 more than high educated.   
No association of education with BMI change category for men or women. 
 
BMI: 
continuous 
  0 categorical 
 
BMI:
continuous 
 0 categorical 
Lewis et al., 
1997 
 
Education was not associated with weight change in men or women.  0 Weight: continuous 0 Weight: continuous 
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Meltzer & 
Everhart, 1995a 
Higher education was associated with greater odds of INTENTIONAL weight loss but 
not unintentional weight loss for men and women.   
 
Weight loss - categorical: 
Intentional 
0 Unintentional 
 
Weight loss - categorical: 
Intentional 
0 Unintentional 
Meltzer & 
Everhart, 1995b 
Higher education was protective against substantial weight gain: adjusted OR =0.84 
for men, 0.93 for women, ie lower odds of weight gain >10% for each education level 
relative to the preceding level.  No relationship of education with weight loss. 
 
Weight gain: categorical 
0 Weight loss: categorical 
 
Weight gain: categorical; 
0 Weight loss: categorical 
 
Meltzer and 
Everhart, 1996 
 
Education was not significantly associated with intentional weight loss 0 Intentional weight loss: 
categorical 
0 Intentional weight loss: 
categorical 
Rauschenbach et 
al., 1995 
Education inversely associated with weight gain in men only. 
No significant associations between education and weight loss for men or women 
  
Weight – continuous: 
gain 
0  loss 
Weight – continuous: 
0 gain 
0 loss 
Rissanen et al., 
1991 
 
Both men and women: Lower education associated with greater mean weight 
change and greater relative risk of gaining 5kg or more 
Weight:  
continuous 
categorical 
Weight:
continuous 
categorical 
Sundquist & 
Johansson, 1998 
Men with low education gained less (beta=-0.25) than highly educated men. No 
relationship for women.    
 BMI: continuous 0 BMI: continuous 
van Lenthe et al., 
2000 
 
No significant associations between BMI change and education for either sex.   0 BMI: continuous 0 BMI: continuous 
Williamson, 
Madans et al., 
1991 
 
Inconsistent/insignificant relationships between education and weight gain after 
smoking cessation in both men and women  
0 BMI: categorical 0 BMI: categorical 
Studies not stratified by sex   
Dennis et al., 
2000 
Multivariate regression analysis with weight gainers only showed inverse 
relationships between educational attainment and weight gain. Low education 
was associated with a 1.29 kg increment in weight gain  
 
  Weight gain: continuous 
Fredman & Daly, 
1997 
Education not associated with likelihood weight gain; education was associated with 
likelihood weight loss – low educated (high school) 3.1 odds of weight loss compared 
to high educated. 
 
0 Weight gain: categorical 
 Weight loss: categorical 
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Hardy et al., 
2000 
 
Education was inversely related to BMI change.      BMI: continuous 
Klesges et al., 
1998  
Weight gain was inversely correlated with education (r = -0.13).   Weight: continuous 
Lappalainen et 
al., 1999 
Associations between weight gain/loss and education level were small (similar 
proportions of weight gainers and losers across three education categories), and 
not analysed statistically.  
Insufficient information 
 
a For Tables 2-4, the effect refers to the test of the hypothesis that lower SES is associated with any of the following: (1) greater likelihood of weight gain, (2) a greater weight 
gain, (3) lower likelihood of weight loss, (4) a smaller weight loss, or (5) a lower likelihood of weight maintenance.  Codes for effects were assigned on the basis of whether 
the study findings were consistent with this hypothesis (), supported the alternative hypothesis (i.e. the reverse direction) (), or demonstrated no association between SES 
and weight change (O). Entries shown in bold represent studies that were included in the subset of methodologically stronger studies. 
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Table 3: Results of studies of SES and weight change using Occupation-based indices of SES  
 
Study (first 
author and other 
authors if 
multiple studies) 
Results (relationship found between SES and weight change) Effect* 
 
Men 
 
Men 
 
 
Women 
 
Fogelholm et 
al., 2000 
In men aged 49 or less, unskilled/unspecified occupation was significantly associated 
with reduced body weight.  In the middle age group (men 50-59), blue-collar occupation 
was significantly associated with increased body weight. Men over 60: no relationship. 
 
 49y or less 
50-59 
0 60+ 
 
NA 
Swan & 
Carmelli, 1995 
‘Supergainers’ after quitting smoking were of lower occupational status rank than all 
other weight change groups.  
 
Weight: categorical NA 
Wagner et al., 
2001 
BMI change was 0.01 in high and 0.17 in low Socio-professional class. 
Employment status not related to BMI change. BMI: continuous (SPC) 
0 BMI: continuous 
(employment status)  
NA 
Women 
 
  
Ball, Brown et 
al., 2002 
Significant association between weight maintenance status and occupation. 
No job/other not linear, but of remaining four categories, higher occupation tended to be 
less likely to gain or lose weight and more likely to maintain weight 
NA BMI: categorical (gainers) 
 BMI: categorical (losers) 
 
Lahmann et 
al., 2000 
All occupation measures inversely related to weight change.   
 
Retired women experienced greater weight change than employed women. 
 
Increase of one level of own or parental occupation associated with decrease in 
weight change of  0.2 or 0.4 kg respectively. 
NA Weight: continuous 
(employment status) 
Weight: continuous (own 
occupation) 
Weight: continuous 
(parental occupation) 
Noppa & 
Hallstrom, 
1981 
Social class: Own – No relationship (housewives excluded), husband’s – inverse 
relationship  
NA 0 Weight: categorical (own 
occupation) 
 Weight: categorical 
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(husband’s occupation) 
Men and women   
French et al., 
1994 
Occupation not related to weight change in men or women 0 Weight: continuous 0 Weight: continuous 
 
Haapanen et 
al., 1997 
 
BMI gain greater among higher SES men - manual workers and farmers gaining least; in 
women, similar trend - upper SES gained most; pensioners and farmers gained least. 
 BMI: continuous  BMI: continuous 
 
Martikainen 
& Marmot, 
1999 
Continuous BMI: inverse relationship: men – highest grade gained 2.38 BMI units, 
lowest 2.67; women –highest 2.91, lowest 4.29 
Categorical: controlling for all covariates, grade diffs in odds major weight gain 
persisted  
Men: lowest grade OR 1.64; women lowest grade OR 2.16 for BMI gain >3 (vs 0-3).  
 
BMI:
continuous 
categorical 
BMI:
continuous 
categorical 
Meltzer & 
Everhart 
1995b  
Men: No relationship with employment status and major weight gain  
Women: Compared to women who were employed, those who were unemployed were 
more likely (OR=1.93) to have major weight gain. 
No association for men or women between employment status and weight loss. 
 
0 Weight gain: categorical 
0 Weight loss: categorical 
 Weight gain: categorical 
0 Weight loss: categorical 
 
Power & 
Moynihan, 
1988 
Continuous: For both sexes, those from MANUAL classes showed steeper increases 
in SDS BMI at 23 than those from non-manual classes  
Categorical: For both sexees, those from MANUAL classes were more likely to have 
maintained/increase a relatively high BMI SDS at age 23 than those from non-
manual classes. 
 
BMI:
 continuous 
categorical 
BMI: 
continuous 
categorical 
Rauschenbach 
et al., 1995 
No significant associations between employment status and weight change - gain or loss.  Weight – continuous: 
0 gain 
0 loss 
Weight – continuous:
0 gain 
0 loss 
van Lenthe et 
al., 2000 
No significant differences were found between BMI change and occupation.   0 BMI: continuous 0 BMI: continuous 
Studies not stratified by sex   
Fredman & 
Daly, 1997 
Employment status not significantly associated with weight gain or loss. 
 
0 Weight gain: categorical 
0 Weight loss: categorical 
Hardy et al., 
2000 
Participants from a manual social class background (father’s occupation) had 
faster (0.03kg/m2 per year) rates of increase in BMI than those from non-manual 
backgrounds.  Adult social class was not related.   
BMI: continuous (father’s occupation) 
0 BMI: continuous (own occupation) 
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Table 4: Results of studies of SES and weight change using Income-based indices of SES 
 
Study (first author 
and other authors if 
multiple studies) 
Results (relationship found between SES and weight change) Effect* 
Men Men 
 
Women 
 
Kahn & 
Williamson, 
1990 
No association of BMI change (continuous) or BMI change (categorical) with family 
income.  
BMI: 
0 continuous 
0 categorical 
NA 
Women  
 
  
Jeffery & 
French, 1996 
Rate of BMI change with age was inversely related to income. Women in the lowest 
income group gained weight (0.6 BMI/year) faster than women of other income 
groups (eg 0.32 per year for highest income group).  A linear inverse relationship 
found between income and rate of BMI change across all income groups, except 
women in middle income group, who gained weight at the slowest rate (0.3 
BMI/year) 
.   
NA BMI: continuous 
 
 
Kahn et al., 
1991 
No relationship between income and weight change (continuous).   
Very low family income associated with major weight gain and with major weight 
loss.   
 
NA Weight:  
0  continuous 
gain: categorical 
  loss: categorical 
Noppa & 
Hallstrom, 
1981  
Own income was higher among high weight gainers (housewives excluded), . 
 
No relationship between husband’s income and weigh change category  
NA   Weight: categorical 
(own income) 
 0 Weight: categorical 
(husband’s income) 
Men and Women 
 
  
Harris et al., 
1997 
Men: No relationship between weight change and income  
Women: Significant overall association with weight change category, but 
insufficient detail to determine direction. 
 
 
 
 
0 Weight: categorical Insufficient information to 
assess effect 
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Kahn & 
Williamson, 
1991 
No relationship between income and continuous BMI. 
Low income men more likely (OR=1.8) to experience major weight gain but not 
major weight loss.  
Compared with favourable income (highest) group, low income women more likely 
to experience both major weight gain (OR=1.7) and major weight loss (OR=1.8).  
BMI:
0 continuous 
categorical (major gain)  
0 categorical (major loss) 
BMI:
0 continuous 
categorical (major gain) 
 categorical (major loss) 
Rauschenbach 
et al., 1995 
No significant associations between income and weight change - weight gain or weight 
loss. 
Weight: continuous; 
0 gain 
0 loss  
Weight: continuous; 
0 gain 
0 loss 
 
van Lenthe et 
al., 2000 
 
No significant differences were found between BMI change and income.   0 BMI: continuous 0 BMI: continuous 
Studies not stratified by sex   
Fredman & 
Daly, 1997 
Income not significantly associated with weight gain or loss. 0 Weight gain: categorical 
0 Weight loss: categorical 
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Table 5. Numbers of tests from methodologically stronger studies, that supported study 
hypothesis (), alternative hypothesis (x), or suggested no association (0) a 
 
  x 0 
  Men    
     Education 8 0 8 
     Occupation 5 0 1 
     Income 1 0 5 
    
  Women    
     Education 13 0 6 
     Occupation 8 0 1 
     Income 4 2 3 
    
  Not stratified    
     Education 3 0 0 
     Occupation 1 0 1 
     Income - - - 
    
TOTAL 43 2 25 
 
a Tests involving exclusively black samples excluded from this table.  
 
